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C ff# * ® H ] 

^^yc'^i-^ X h (D mm^ m T ^ -f- ^ ^ ts i^. ill c a ) . rK ?l « }^ ® ii tg ^ § ^ ^ ^f- 
ffi ( B ) & Of m ^ It ® 11 ^ w t- § ^ * fr 4^- ffi ( c ) © 5 -fe . ^ < i: 2 o 57- 

7- tJ -r S ^ H ftg * U V - S fc « ^ ^ ftg 4^ U V - . il^ ^ 14 K - h * 1^ - B 

[ g§ 3}? IX 2 ] 

fit CB) ;^i:tf•^7■lt3^^D11f^g;&f]■r§^7-^^^?#fi^ CO cD^-fe. '>^<i:fc2o;&^ 

0 jM L # fit fl- T § # H fig ^ U ri' V - S ^ 11 f?i 4^ U V - t . ^ F - /-^ y b * 10 

[ » Ig 3 ] 

fit C B ) (?:) ^ 7^ * ^ < 1 la 1" -3 ^ 0 iM L i|i fit f;: -r § 11 fig * U 3 V - ^ /£ ^ 
^ ^> >y -fe > X ^ 7 o 

51 )t X h C1 11 ^ wr ^ ^ ^ q^- fs ( A ) hm.-f-mm<D>^m^mt ^i^-f-'^ f!t3^ 

fit ( C ) © ^ 7^ * * < t, 1 la -r -3 ^ 0 L # fit f;: -r § « III * U 3 V - ^ /£ ^ 

^ 4^ U X' - . Tte 14 K - A > h ^ 1^ - M W f § ci <!; ^ m t f ^ ^ « X U ^ h p ;V 20 

imi^m 5 ] 

?g )'c X b © IS ^ -r ^ ^ ^ t3 q^. fit ( a ) , ik iimm<D kikm^m ~r ^ ^ ^ ^ p; ts ^ 
fit c B ) « T #ft }^ n fig * f] -r § 7- * rf- # fit CO CD 3 la * ^ n n ^ < i: fe 

1 ffl T o 0 }S L # fi iAj (cir t- § ^ s fg Tt- y =r v - $ ?& « ^ « sg 4^ u v - t . i^. >t 14 f - 

/^VF^ra — IS^C'fe--r§;i^;;&!|tSS[2;-r^'feaxU<5'Fn;V5^-'y-k>X*?o 

[ la 6 ] 

iK ?L Im ii © tl tg ^ § 57^ ^ 4^- fit C B ) R m « © fl ^ § 57- ^ ^ 4^- 

fit c c ) CD iJ5 7a ^ ^> ^ < t 1 la T o ,^ D M L # fii fi- -r § « fig * u 3 V - ^ /c (± ^ 

^fg^^U-^-^^ ^)te14F-/^vF^|nI-«{;:fl-r§^t*iRf1^^;-r^#^xlx^Fo;P 30 
5^->y-tr>X^7^o 
[ §9 * ra 7 ] 

# H fig * 'J 3 -v - # H fig 4^ U V - T 3d ■ M 4:^ C 1 ) 1? ^fe ^ ti ^ c i: * ^f* "T § 

h9 JB 3 tfd (O fi- H X F n ^ >y-fe ^ X ^ 7 o 
[ft 1 ] 

h<A)n1-Ll-(B)„2-M4;p 



C 4j . C A ) 5B 7^ * X h f t !f?^ ^ ^ t? ¥ ffi * ^ L . C B ) IE TL $t }X- 14 ft ^ if^ * ^ 

^ f It ?r S L . L 1 , L 1 ' n ^' n 3S Vr. M 30 C A ) M 30 C B ) ^ T § f^ ® 

a * * ^ T- ^ « L . n 1 . n 2 S t? z 1 {i ^ n ^" ;n 3i vr. {C 1 J.;^ K © ^ ^ « 
■To ) 

[ HS- >]< 8 ] 

H fig 4- U ri- V - $ fc ^ « fg .-K U V - ;(3^ T ffi - IS C 2 ) T S ^ tl § cl <!; ^ 4^ m t" S 

3f5RiM4 3Cic©^-11xU^'Fn;l/^:t-^y-fe>X*7. 50 
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[ft 2 ] 

[-(A)n3-L2-{C)„4-L24 



(Ji^. ( A ) ii^ytt^ X h it^ m =^ ^ ts W-iiL^ M L . ( C ) « T «^ 3^ It f t if^O * rf- 1? 10 

m fu * L . L 2 . L 2 ' (i^ti^'n^ALic m ( A ) t ijij ffi ( c ) ^m^^^ ^ 

S S fc (i i?i ^ ;g) T- ^ « L . n 3 . n 4 & z 2 (i: ^" n 34 w. til 1 J.;^ h © ^ tS( ^ ^ 
-To ) 

# s * u v - s fc a 11 4^ u x- - T - «§ c 3 ) a s n § ^ t ti[ t -r § 

M IM 5 KB <!c « ^? ^ a: ^' h n ^ -b > X ^ ? o 
[^b 3 ] 

20 

[-(AU-L3-(DK,6-U-(E)„7-U»^-j^ 



m fS ( B ) ^ (± ^ It tt * ^ f4 ( C ) (DE^P^f^^-^^ML. ( E ) fi ( 

D ) t'^mTmrn ( B ) ^ ( C ) (D d t> ( D ) 'e }1 i^i $ tl -5: ;^)^ fc — 7^ ^ S L , L 3 . 

L ,1 A5l tf' L 4 ' li^ nniLlCm id ( a ) tu Sd ( D ) t?' Iff 5d ( D ) ttfisd C E ) 
}S^-r^ffijaO}£^»Src«¥*^^^¥^aL. nS. n6s nTR^zSti^tl^tl 30 

34 w. 1 j-x h ® s ?g( ^ a -r o ) 
[ §9 5i< la 1 0 ] 

h9 JB 6 tfd (O fi- H X h n ^ >y-b ^ X ^ 7- o 
[ft 4 ] 

[-(B)„8-»-5-(C)„9-L54;j- 



( 4j . ( B ) IE ?L $t }X 14 ft ifel * ^ t? m * ^5 L . ( C ) m ? $t }X- 14 ft ^ if^ ^ ^ 

^ fwi ?r a L . L 5 , L 5 ' it ^ n^' nn^-icmm ( b ) m iq ( c ) ^ feif -r § ft ® 

^m^rcumrj: ^^-^r-^mh. n s . n 9 s t? z 4 ^ n ;n 34 vr. {c 1 j.;^ k © s ^ ^ a 

■To ) 

im>Rm 1 1 ] 

5ig 7^ ^-f^ X h O H ^ li- 1- ^ 7 ^ # ( A ) iJ> ^ < t 1 o ± ® ttt M K T' H }i 

$ n fc N - 7 X A V" - ft ^ ^ cl ^ ^ # m r § S§ * IH 1 ~ 9 ® M n 50 



(4) 
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im^m I 2 ] 

m yt tt F - > h -f u 'j^^ L.\t fim. * X 5 A ft ft s fc (.± a ^ it ft -e § c: ^ 
m h § 39 * la 1 - 9 (Dmritt^ i aa © w u ^ h d ^ -t > x ^ ^ o 

C hS- JS 1 3 ] 

-r y >>~ A ft ^ % u ^ K^-^^^ ^ ^ )v h ;Kt is {* § ^ t ^^m. t-r 

[ §3 5)< iri 1 4 ] 

m>Rm 1 ~ 1 3 (OHnf}^ l JS Sd « <D a x h n ;l/ ^ >y -b ^ X * 7- » 
[ rit 5}^ H 1 5 ] 

5b*iS1~1 4©MrL;6WiS3LlS4C)'fe-^aiU^Fn;I/^:t-'y-tr>X^?©^J/:^<^t lo 
tDW^lS^^^fl;ji:J;-^T^^'r§c:t;&!|^mt-r§W^^xU^^hci;V^^>y-byx^^ 
CO M ig 7j ?± „ 
[ n* * II 1 6 ] 

1 ~ 1 4 (DMtit)-^ 1 II tc h2 CD # # x P ^ h n ^ > X ^ 7 -r § o i: ^ 

[ * la 1 7 ] 

im^m 1 8 ] 

ft i: -r § )t o 

[ 0 0 0 1 ] 

4; f^g RJI t± . )t ^ ffi n fc W fl X U b a ;b 5 >y -tr > X (IX K W II E L t BS bB § 

) * & CD a j§ ^ a;- . ^ n ^ w ^ § s ^ !s ^ s?. h;i [s s: ^ )t a^ac m -r o 

[ 0 0 0 2 ] 
[t^^*cDK^R] 

[ 0 0 0 3 ] 

j1 # . tr ^ {± «4 1^ {* ^ :?)\^ fj a a CD )Ji ^ 1^ # !f < § cl t D « Zi! A ;?)^' Bl ftg 

t ^ 0 # ^ E L i: L T CD IE ib t!)^' TTJ ;^ ;S o mfi?.. 1 0 V T CD fg; fS J± T SK ii!] "T ^ o t 
Bjtg-e^D. Kx&^^fS7t^f§S2i<!;/b^Brtg^S;fc461f>l4cD-rVx:/U-i:LT?i^H^tLT 

§ o 

[ 0 0 0 4 ] 

i|tf;i«}fiTaiti^*cD^« E L cD'x/j^>;&}S;0^fc LCD <-^^5e>tl^^a E L ^■?:^)^^ S . R. F 
orrest^tCj;OII.(/^,4^, ^nrfcOCAppl. Phys. Lett. (1999) 
, 75 (1), 4-6).$P>t. C. Adachi^A^fg'u!;-LT(/^^<j;5(^. {tffl-rS 
M^s|.;&gS{t:-r^C:i:l?(J. Appl. Phys. , 90, 5048 (2001)) 6 

0 1 mywic^i^^mm&%''¥^iii-rizm-^x:i3>:). -at f 4 x ~ ^ <d jz^ m ^ ^ 
trjif)^ mm ^ (D jz^ m mu tlx ^ . 

[ 0 0 0 5 ] 

xh 0 . ^^mt Lxitn m )3 mmfi'^m^jir^m'T^j-'it^^'/j^^mE Lun t lx m^-^ ^ c t 
t)^x ^ ^ t . ^ ic m m m}^ ^ i'? ^ t)^ m ^ t ti-^ . ?ii # 1% 1 -9 s # ^ k 
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mm (o Y - y h ^ ic m m m 'c m rp ic - -f ^ ^ c t ic * § i6 wui ± ii ^ ja t)^ u 

o 

[ 0 0 0 6 ] 

EP MiK X y U - t -3 fc M ^ 7° D -tr X J; 0 S -r S C i: ;?3^ T § § o Cl n (i . ^ 5l fF. T ^ 

t- IS a . # ^ M S ( a ^> 7- « *4 C?' / S f± fS 7- « S ) ^ fe- M M M L T IJi ^ AT 10 
•r § fc i6 . ?S ^ ^-^ X h M ^[ ic t- § F - A > h ^ CO rJl L ^ t- < , ± ffi « b T 4> -L. 
^ ^ fc < i: t/^ ^ # m ;^)^ 0 , S iS :3 x h © ® n \^ U W § „ 

[ 0 0 0 7 ] 

L;O^L^/j^^e.. tirWdS*7t^7t^fTllEL^7fC«3l''T«. cIOJ:5^MflT3^a-feXl?fTttl 
« ^ S L fc ±^ . IJU ffi J . A p p 1 . P h y s . , 9 0, 5 0 4 8 ( 2 0 0 1 ) tC ffi « 
^ n T § J; ^ * ffi ^3- 7 M S ft b fc « E L * 7 it ^ 51! 7t Ji) 4? ;^ 1<i (c D s P 
)te % ^ © ffi fi/. 1* 4a T L S 5 t 5 Pb^ S .4?, o „ M ^ {i\ # FtS 2 0 0 1 - 2 5 7 

0 7 <6 \C%^m.^ \^ ^) ^ A' )\^ — )\' iL mytY ~ J^y y X % ^ I r ^ W © ;P 
h ^ f t #: * fi^ ^ L T X If >^ - h ?4 TMt -S L fc f] IS E L 3S 7 « . M 3d ffi; 7 ^ « ^ 
^ IS E L ^ ? (D T- S Jg © 5g >te b 6 n ^ l/^ o 20 
[ 0 0 0 8 ] 

» © « ^ b T . mt\-^M.\ {± ;^ ;V y~ - ;V # t& © -t? JS 215 ^> tr ;V S ^ ^ A 
b fc t y '9' - P. fr $ n S ;H U - t )'£ F - > F t © IM * ft -li 'g? )t ?2 }t ^ }1 ijit 
b T (/^ ^ W f* 0^ t;: M ^ © f^J ^ /j^^ 3d « ^ ti T § t? . « * W f± ± 3d i: A ^ 
^ 1^ B 46 6 n ^ o $ fc . Inl # rff 3t PK 1 . N - p< ^ ;1/ - 4 - tf ;V ;^ ;V V - ;P 
2;4-tr:^;PFUyi:^;l'r5^'i:©ftm^<4^©0tl75 (Sgl Z^ — V. H-27) ;^^'$)^ 
;?)^ © fb fY «r -JDt F - /-^ > F IM 5^ ft l3 -tt fc * {* frij tH « $ n T *3 P. ^ . 2 a © ^ 7 
V - ^ M ft b fc Jj< U -X' - © tt 4< FW -e S «. o 
[ 0 0 0 9 ] 

*fc. ^T'J7^'^X:/^^s6, 2002=^, g38#, 9^f5-, ^47~5 l-^->^' ( («) 30 

7=- ^ 7 ^ ^ A X t± fg tf ) ^ b J; 5 ie 4-° U H~ :^ ;F :^ ;F - ;P ;£ 58 ^ 4-^ X F b , W 

)t tt F - /I > F t ?^ fe M )'l it F - > F ^ rM fr b . ^ fg 5?^ 7 S 7 ft }^ « ^ ^ ^jp "T 
§ili:T-f^ei^^**?HbTfc-0. Afil^7tfT«E L*7^bTttfAl!^fe©m7t*l7t^{cJ;t 
-<iBt#f±4£^46S.n^fe©©. ^©#^5C&*tt*5fe©^^5g^l^©IiSi|5MW©l>) 1 /4Tfe 

0 . 7 tc rS S © < t © a o fc o © a A © II S . *5 ^ Pj < ,a ^j- 7 T « 3 iS 
t( h © a IB « }S ^ « )ig -r S t SS b ^1 . & ^> 7 « ( fg )t X F ) ^> S!( b 
fc fg 53- M 1^- ( ?i ;t F - > F ^ fc ^ 7 ipt }X M » ) © ^ >^ « SI (C ;g, fc i6 # x. 
^nSo ]S^7^«'>i^yF7'o-bX©fc46. -BR©±JC-HH^^/B-r^^^. 
B © la 7 ( R ^-K U - t t ^ ) ^ H H © ft 4® tc ?g }A A,. b S i/^ . — M H ^; — M 
B © W ffi T M « ft b T b S 5 ^ T- ffi SI ;!)^ ^ fb -r § © t ^ Sa 5 tl § o 40 
[0010] 

H ^ *3 T ± a5 © TpI ® i; ^ 3$( M= -r § 77 ?£• t b T . -m^\^7V~^mm\^^im<^U9}-(- 

. — S H f] a ?S i« nl fe^ © ]S ^ 7 ^ ffl § c t 2 B M jH © ^ ^ 7 m a E L * 7 S 
jig^nrv^^ t?FF;¥3iK 2 #H§) :^^\ nj?§© ,a^73^7*^MS« b?c 3 

M i-X h. © « S « ie t b iS ^> 7 # a E L * 7 t A, ^" fg ^ n T (/^ ^ V^ „ 
[001 1 ] 

m3ajJf'jT'^'X^L--7sE. 2 00 2 ^H. m8#, 9JJ^, |g47~51-<->>~ ( (^*) 

^ y 7 A X' 55 f J- ) f;; . ^ b d; d m i S B f;: /J< ^ r§ © I f L tt A S * ^ 33 b . m 2 ,g 
B fc 7t * X F ^i^ U V - ffi 7 © 7t F - > F . 2 ^ ic fg ^j- 7 © 7 lii }5S « IS 
?§ Sn<i ?g b fc © ^ «fi ^ b T 2 S ^ © 7^ ^ 58 r § « ^> 7 # « E L * 7 ^ fH ^ b T § 50 



(6) 
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■h^ . mmtDMo m^(Dn < m ¥ « t# e. n t ^5; „ 

[0012] 

^ . ' (D ^ o 2 mm(DU'7j^^^ m E L m (D m m ic ^ tr^ ic m mm m ^! m m m ^ 
mti^ c tit. m ^ i£ i^M^ ^U'7f-Fuu t m m ^mm-r ^ c t tc ^ d m ± rj m t a & 

14 ^ tc t- § CD s 0 . ^r£if{i>rsh^m^mm.-::-,tii-^^y6m^ifm^n^^mE 

[0013] 
[0014] 

7t 1* it ^ ^ K - > h L T ffl (/^ ^ t t CD d-^ X h a . 'J^ )t 1* it'^^(Dmy6^^mizm 
ft J; D Sa IS ^ f i ?S )t ^ii S W ^ d t ti^ 'Z-^nx- & ^ c titt>%?>A.X&?> 

^ CD fill SiS -r # ^ # § ci ^ ^fj^-^X ^Tc^ 
[0015] 

The 10th International Workshop on Inorg 
anic and Organic Electroluminescence (EL' 
0 0. irq^S) Xit. il )t tt {t o (.^ T < o ;?)^ cD fi ^ ;?)^ =5: * n T § o m x. t£ . I k 

a i ^ - ;Ht 3^ 14 (D it^ ¥'M ^ mT^iiit^ ¥jJ (O X h t L X m X ^ o * . M . E 

. T o m p s o nmii. ^mm^mmfJiun^m^fiit^n^^tD^i-- X h t hx . cn^icm 
m^s^ V ^ 2^mi4^^ -f Lx m^^x ^ o xsutsui^a. 

y -> m (DmXic ^ 0 ft f§ ^ ^ ^ f§ T § „ 
[00 1 6 ] 

*5 . 4-^ - n -y ^ g t . il ff? (D fj ^1 E L * T 'e t) tl T § ^ T *m 5^ S « W 

« iH] c t CD § ^ (Dmmti'^m^mmmm^ o t 3^ m e. s fuj m n i+r t- 4-^ - ;p 

CD ^ K ^ m ih T ^ T? ^ fc J6 .-^ - ;V y n >y g {it n T ^ CD T? $) 

D . — a (D a ft 531 P ft? fjvl -r ^ ' i: T t .S o t/¥ ^ T 4: ?g Rfl T ii * - ;V y^ n ^' 

S m ^ fsa }li il i: ir> -r C ^ L , -^e cD ig >4J P. tl § M M ( d-^ - ;!/ n >y * - ) t ^ M 
31 W „ 
[0017] 

mytWJt^^<Dt-X hit-^^^K-D^^Xli. m^li. C. Adachl et al. , A 
ppl. Phys. Lett., 77#. 904-^ — S>'(2000 '^- )':*]? {i:f|SL< 32 ig? 
n T 1/^ ^ la )IS is CD H E L ^ 7- * t5 § /£ i6 d-N X h -ft ^ .iJv ^ i: 5 n § 14 K fc -o t/^ 
T. =fcDllTH/^«jS:^^P.cD7':/D-^3b^ieS#-I?a5^o 
[0018] 

Lf)-L. -r tl CD IS I!;- . -fe- ^ E L * ? CD fg >t M ;S CD [nl h. & iB 14 J& tV. L 5 ^ « fig (± 

If e. n T ^ o 

[0019] 

[«f R4^SK 1 ] 
fJH 2002-1 05445 ^-^IB 
[ 0 0 2 0 ] 

iwn^mz ] 

WiflZOO l-257076^d>^y 
[ 0 0 2 1 ] 

^mm(oami,t. ^^mmt)^^ < . f}^-^. s 3fi n # t^ms m ^ n fc # *i u ^ h n ;v ^ ^ >y 
"izy xm-i^Rxs^<Dmm:^m. ^n^w-r^^^sfs, mm^m^Rz^ytm^m^^^-r ^ ^ t 

X h ^ o 

[ 0 0 2 2 ] 

[ S @ ^ ft? -r S i6 CD T- 1=5 ] 
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[ 0 0 2 3 ] 

1 . myc 7. h (D mm ^ m ^ ^ 'jf ^ ^ n ts 'Hi. n c a ) . rH 7l %t m (d ^ m ^ 1& ^ ^ n 
ts^i-iiL ( B ) R zs n ^ m m (D mm ^ m ^ ^ -f ^ n ts a ( c ) ® 5 . '> ^ < t & 2 o 

* ^ 7- fj -r § ^ ^ fti * u rr V - * fc a ^ « ftg 4^ u V - . ^ ^ tt f - > h * - m 

[ 0 0 2 4 ] 

2 . |g X h CO ^1 W ^ § 57^ ^ ^ t? Ml fu ( A ) . tK It }^ ® II ^ ^ ^ ^ ^ 
€?*fAi (B) ^t>'«T-<Pt3^(D«f}g;&fTt-^^T*^€?*fK (C) (D5-e. ^>=Q:<i:fe20 

* ^ D M L ¥ t- ^ ^1 ijg si- U 3 V - ^± H ftl 4^ U ^ - . ^ ^ F - /-^ h 10 

[ 0 0 2 5 ] 

3. f8)t*X F cD^t^^Wt-^^^^^Jy ^{4 (A) rK7Lf&5^cDlltg^W^^5>^^^ 

t? ¥ fii ( B ) (D m ^ ^j: < t I m-f -D m ^ M L ^ iiL iC ^ ^ ^ mm V ^ - ^ tc 

n ;V ^ .t- >y > X ^ ? o 
[ 0 0 2 6 ] 

4 . ?i }t X F ® ^1 ^ § ^ ^ t? m ffi ( A ) m ft }^ © ^ wr § 5)- 1^ ^ ^ 
ts^iiL ( c ) CD ias 73 * * < 1 a T D L ^ fu t" § ^ « ftg * U n V - g: 
{i^«tg4^U-7-t. J^-^^ttF-^^^h^^-MK^t-^.^lt^KfMtt-^^^x^^'h 20 
n ;l/ 5 >y -b > X ^ 7" o 

[ 0 0 2 7 ] 

5 . ?g )t X F CO «| ^ W-r ^ 5t ^ t? m ffi ( A ) , tH 7L #J }M tD II ^ W -r S 5> ^ 

( B ) Ik tfm J- CO mm ^ f^ -r ^ -7^ 7- ^ ts ^ ik ( c ) © s a n n ^> * < 
1 1 a o f# 0 jS L m fu iAj (c ^ t- § ^ ^ ^ u x' - ^ (i ^ a u ^ - t . myti± 

[ 0 0 2 8 ] 

6 . iK 7L #a }ii CD i« wr ^ ^ ^ 4^- ffi ( B ) R m -f MVM (D mm ^ m ^ ^ ^ n 

ts^ik ( C ) (D iaf 73 * * < 1 a -r o D M L * {u J^: ?) ^ « ftg ^ U 3 V - ^ 
fi^^tl^^'J-r-t. P^igiK-^^i^F^lnl-Wto^^^S^t^&iRf^t-rSft^xU^F 30 
n ;l/ ^ -y -b > X ^ 7" o 
[ 0 0 2 9 ] 

7 . ^ a ftg ^ y n V - « # H 4^ U V - M ad • Ife ( 1 ) T ^ n § c tSii 
[ 0 0 3 0 ] 

8 . ^ ^1 :t U 3 V - ^ ^ ^1 4-° U V - ffj 3Q - IS ^ ( 2 ) « ^ n S il ^ ^ # M <!: 
'r§M3a4 3afgc0W«^xU^' Fa;^^:t^•y-byX^^o 

[ 0 0 3 1 ] 

9 . ^ mm ^ V d' ^ - ^ Tc ^ mm V ^ ~ f}'' m n^ - ( a ) -t? a ^ n ^ ii <!; it m 

•r ^ ua ae 5 ffi 4!t CD ^ X U ^7 h p ;^ ^ ;t- -y-b > X ^ ? o 40 
[ 0 0 3 2 ] 

1 0. ^mm^ir V ^'^-i^rcii^mm'^^v -^~ti^mm-m^ (4) i?^$n§;ii:%!|*m 

i;-r§tfi3d6id^cD^11x^^'Fn;l/^^. >y-b>X*7-o 
[ 0 0 3 3 ] 

1 1 . §^^6^^ 7. h (omm^^-r ^ 'A^^^ts ^it C a ) ^ < t 1 o J-X h cd H f35 s 

TeK5^nfcN-:7iX;P;?j;l//^y'-;V{b-&!fe>&^tJcli:^i|tm<!:-r^tu3ni~9©Mn 
;?)^ 1 i«fB«cDW^xi^^^ Fn;F^*>y-b:^X^^o 
[ 0 0 3 4 ] 

12. myt 14 F - ^-^ > F -r u A ft -g- % . :t x ^ -i;- i:^ ft ar s fc a ^ ft t- s 

<! t ^ W m t -r ^ m iil I - 9 (D ii^ n 1 m^iim (D 4^- m :^ ^ h u ;V ^ ^ y ^ y X m ^ . 50 
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[ 0 0 3 5 ] 

[ 0 0 3 6 ] 

t -r § ijij SB 1 ~ 1 3 © fBjn 1 II SH «c © # ^ X ^ h }V ^ ^-^ y -b: y xm^o 

[ 0 0 3 7 ] 

1 5 . M 52 1 ~ 1 4 (D m n t)^ I ^amm CO ^ m :r. U ^ h u S. ^-^ y -t y X m (D 'J^ rj: <, t ^ 

* T © M 73 o 10 
[ 0 0 3 8 ] 

1 6. tfriCl — l 4 (D M n t)^ I m K (D 44 m :^ \y ■i' h u ;V ^ y -il y 7. m ^ ^ H ^ !1 
[ 0 0 3 9 ] 

1 7 . ijij hb 1 ~ 1 4 CD (bj n *w ]i rb *Sc © ^ a X w ^ h n ;v ^ >y -fe y X ^- ? ^ ^ -r § d 

[ 0 0 4 0 ] 
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^ 14 {t ^ #J t>' C n e. CD ti^ -S- !|^J * Eg S f^J a -r § (D W * L < ffl Pb n C cd J; a 
^ ffl ffi if^ S O B ft: M ^ L T « A u ^ CD <fe S s C u I . -f > A ^ > * ^ K ( I T 0 ) 20 
. S n O 2 s Z n O ^ <D if '« 'ft ]S PI- ?b^' ^ n § o S fc . I D I X O ( I n ^ O 3 - 

z n o ) ^1 JH ^ s ^ ^ « ^ ^ f^- ffi Bi =3; «■ ffl T J; „ mmn. cti^comm 

vajn^T^.m^px^^-y^vyifTT'O^y^mic^f^. iwrn^mi^-^ ^ . y ^i- h v v ^' ^ y ^ - m 
■vpjrm(Dmvi(D^^^i- y^mb^Lrt>^ < . $> i - > is * ^ d ^ t l ^ 

tX. K i(t ^ L t.^ o * 5 tc )]g j?; a M fi. K j; § ^)^\ ii 1 0 ~ 1 0 0 0 n m , iff ^ L < 1 

0 — 2 0 0 n m CO mm 'c mii n ^ ^ 

[0146] 30 

c m m » 

mmtLn±. f-f:»M]ii(cD/h ? (4evj-:^K) (m.^mx'\±±m t^-t ^) , fY^ 

> ^ M e » 14 {t ^ Cf" c n Pb (D rill ^ #j ^ S #j K t -r ^ CD ffl 1/^ & n § o c CD J; 5 ^ 

^ffi^^S<DU#:Mi: LT{±. ^hU^A. :^ h U -i^ A - ;^ U '> A . v ^> -i? A . U 

5^ ■i' A . T ^' .t^ v-'i' A / in M -ar . v ^' ^t- A / is rH -g- s x- ^'.t^ v-'J' A / r ;V = ^ ■5' 

A rH ^ if^ . -7 y A / ^ > A rH ^ , T ;1/ ^ A / (® lb r ;1/ 5 - A ( A 1 , 

o 3 ) ufrm. ^ yp'^ L.. V ^ ^ y T ;v i ^ ^ Mfi '-^^ . m ±m^ m vi^ m if n ^ 
o <in?)CDPfn?, «T-ttA^4^tf•^t^t^^o^^^-rsiB^14cDJ;^;?3^p,. ■^7-?±Ai4#wi;<in 

0 ii:mmm.^mf)'^x^ < s s ^ ^ « ^ is - <fe s ^ cd ^ % . m x. a / 

is ^ if^!) . ^ A / r ;b = A ^ . v -t^ A / -r > -j? A rM ^ t% . T }l 40 

5:^'>A/BEltr;l'^^^A (Al^ O3) U^^. V =^ ^ I. X T ;l ^ - ^ l.U^ m . T 

i:^mm^m)M~$ -ii ^ c tic 0 ^"^m^ ^ c tti^r- ^ „ ^r^i. mm t l x (d ~ h i&itiit 

gSfWO/ZJ-XT50^$f^L<. H^JSaM^lO—lOOOnm, ^!?SL<{i:50~2 0 0 n 

m(Dmmxmi£n^o ^fe^ ^ yt 7^ ^ mm ^ =i> tc & . L*?cD^i?ssfcfipgfficD 

[0147] 

^^t;:. *^6lWcDtT«EL*7-cD«hKHilLTffli/^S.nS. ttAS. lE-fimmm. «7-#j1 
M ^ K o v-^ T rJ^ nj! -r § o 

[0148] 50 
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imxm} : m^^Aw. AEjimxm 
X m 58 )t ad ^ X? # ti^ # ^ B fi'j -c ffi f[j ^ n , iff ic -e it ^ ® h 

Q ^ M L /c D . ^ ?g r;i © ^ 1^ u - o ^ ^ 2^ ^ § ® gf) w ,3i f# 5 n ^ 
ci t & . 4; 51 Rii -e >4J § d i: w ^ b o mfiitLrii^. ±m(D t < mmRxs . 
mmicm-r ^mici^mt ^ c tfimi^ l o ^ *3 « 7- ai a s « ^ jjB o @ >y y r - m 

[0149] 

Mf^e^tctt, r m m E L m-i^ t ^ (D umitmrnm (. 1 9 9 8 M"- 1 I )] 3 0 Q x?--rf 

-•xxtt^^T-) J ©ISZite. ^^®«•|5^J (1 23-1 ti:B¥^ffl^oSd«^ 

o 

[0 1 5 0] 

mm^^-y y r - m (iKTLtiAM) #r^¥9-4 5 4 7 9-^i>$g. |mJ 9-2 6 0 0 6 2 

^ d> Tk! . ^ 8 - 2 8 8 0 6 9 ^ ^ f^: ^ 3¥ ^ffl id « ^ tl T #0 D . U f* M L T . M 
y ^ ti ly T =- y iciX n ^ y ^ a T =. y -J y r ~ m . m it -T ly ^ ic iX :^ ^ n ^ 
mit^^ y y T ~ u . r '^)\^y r T^ij — if^y j'^y y r ~m. it^^) r y (3^ ji-f ^ 

y) ^ V ^ :t y 3U y m (D m -mn-S ^ . m^ll ( P o 1 y ( 3 , 4 ) e t h y 1 e n e 
dioxythiophen — polystyrenesulphonate (PEDO 
T / p s s ) ) ^ ffl V a ^ 7- :7 T - S ^ ^ 6 n ^ o 

[0151] 20 

mm^^ y y r - m (wt^^a®) its ^6-32537 i^^j^m. 1119-1 7574 
^ $g . mi 0-7 4 5 8 6 m^m^ici, ^ (DmmtPt^m-^ rir ^ 0 s mi^micity. h u 

y^yL.^T}]yi:=~yj^'ir'Kixm-^n^±m^'^y y r - m. y ^ itv i.icixm^ 

T Jl A U & H ft ^ #J <y 37 T - JB . 37 ^y fb V -> A {C {-t sfe ^ n § y yl' * u ± II # M ft 

# 1% ^y 7 T - iS . it fb r ;V = ^ A a S n ^ IS ft ^y 7 r - « ^ ^ n § o 
[0 1 5 2] 

±m^^ y y T - m c^iixm) it < m^^m-e & ^ c tti^mi^ l < . muict,j^:^ti^. ^ ® 

mi'f'ii 0 . 1 ~ 1 0 0 n m © IS M >^)'' iff ^ L o 
[0153] 

^jim-^'S ^mm^miknm tit±mmm^^^y y r -MRtsmm^^^y y r -m(D ^ t^m 30 

-To 
[0154] 

ffl It s « . ± 3d CD iT' t < . ^1 f t #j If )M « .« * « hJc iB CD {fi (c ^^ ^ iS b T as 5 n § 

COTfe^o m^li^mr- 1 1-204258V. IWIl 1-204359^. ;?^:t>' T^^E 

L t (Dxmitmmm (1 993^1 1 3 0 h x • — • x x ^ 52 ) j © 

2 3 7 H ^ t HQ Sg ^ n T IE ?L m ih ( 4^ - ;b ^ n -y ^ ) jg ;s „ 
[0155] 

E ?L © I? lig ^ fit '1? InJ ± 5 § ^ j!)^' T- ^ § o 40 
[0156] 

-77^ -B^PM^iB rK7LI&iiji7?fe D , rK 7L ^ It ^ ^ ^ W L o o m 

T ^ mm-r ^ mti ti^m L < 4^ u ts: 0 . lE-fi^mmL^-D'^j-^m^-r ^ ^ 

[0 1 5 7] 

iE?Ltij^® {±iE?L^«^3M^ ^ ^tl^-fe-r ^ P. ^ D . ^ IE ?L A S . 

PM iL iS tK TL m JS ^ s n § o 
[0 1 5 8] 

lE ?L fft }X M . fB ? $t })5 « « # M L < S g5( « ,1^ !• t ^ ' T ^ § o 

4; fe ® # ^ E L * ? {e T (A , 5g ^ e ® * X h . fg ^ iS P S ^ § lE ?L « il S . fg 7^ 50 



(51) 
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[0159] 

LT5e>tt-§«-efeD. 3i^r ^ni'7^iift^m<Dm[Hi!S>-DX t^^ytm tm^m t(Dwm 

1? T J; „ 

[0 1 6 0] 

* J;: a ^ 7t S Jo a * ^ BJJ (D ^ a ftl j}^ U V - TiHiii ffl ? n ^ mm V ~ co mic i^AT 

* ftf ffl L T J; o ^in e © fjf- ffl L T J; «■ ^4 ® 4j 5g >t F - > h ffl ^ c i: Ti'i ^(f 

[0161] 

*5Sn^ © JfiT^M Wffl T ^ ^ {b^ b T a . E L ^?©^g^Jtf {c ^ffl 5 n § i^^^no 
•T?^&D^F)TM^Dela)g^Cd;D^Mx.{i\Macromol. Synth., 125#, 17 

~ 2 5 uicMmmt'^^^jim^m^-' ^ ^ ttf^i: ^ :^ o 

[0 1 6 2] 

-e ^ o 5g )t L T CD fli )¥: a fC fifil |5fi ^ , jl fl? 5 n m ~ 5 jti m © IB M ;1 {f tl 
^ o ^ CO ^ 7^ S . * ^ 0iJ O « fig 4^ U V - tf- ± 3d ftf ffl W fig ^ M *4 a S 2 m \A 

rj: ^ mm m^MT^ $> ■:> T J;: o :^mm<DHmE L m^o)»^ Li^-^mmit. ^atg^^uv- 

fg © yc ^tfr^<Dmfr'm'e¥^ytmt^mm^n^mfr. * fc a . m 32 s ft tt « )t fb ft 

^ ^5 D jM b i^. ffi t b T ^ ^ fl U V - ^ ^ ^ T 0 . # iff ^ b < ^ ?S Bil CD 

* a ftl 4^ U V - ^ < t 1 la <D « )t K - > h i: 7t K - / Vi/ h t i4 ^ ^ S « 1JI 

[0163] 

S fc . c: (D 18 )t jg ^± . iF# pa 09 5 7 - 5 1 7 8 1 ^ i.^ IB tc 32 fg ? n T (/^ § J; 5 ic . M Hi ^ cd 
* «■ ± 3d ^ 7t # *=). ^ ?S SO fig- LrmmtLrz(D'^. c: n * x tf > - 1- ^ ic 

w ic Pfi (i < . viuic r mnmmr ^ c t ti^ x ^ ^ f}^ . m ^ 5 n m ~ 5 m 

CD ffi H -e ^ „ 

[0 1 6 4] 

:kK K — >■ h o T M ^ o 

[0 1 6 5] 

F - -'^ > h CD ffi H a M fl i: b T 2 P If P. n . — -3 a U r 5^^^ $y1 ^ 4a § X h b.X 

{i K - > h ^ -v U r h ^ -y ^ ^ D . K - > h fb ± T- ^- A' U T © S S ^ cl 
D F — >^ h ;^)^ iE. CD f8 7^ ^ n § 4^ U r h ^ -y 7" Sy T * ^ o -fn cD ^ ^ fe 

T . F - > F {b !^ CD 0J ® 4/0 Si CD 3: ^ - a X F {b !^ ( ^ *3 T f± ^ 
^ tg ;K U - 7b^ c ti ^ ^ -r § ) (DmJ&'-\)im<DJ^^^)V^~i:»:)t>iS.i^ctif^n-T:^^. 
[0166] 

< IE ?L $8^ m m } 
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[0167] 

rK TL m m ^4 n t L T t± . # ic ftiil Pfi a ^ < . e 4^^- 14 4o T . rK ?L © ia A ft 

ilt M M b T 1S WJ ^ n T t,^ § t (D ^ E L ^ ^ © fK ?L A ^ iK It }li ® tc >U ^ ti § i> 

[0 1 6 8] 

JETLWiilkUnH . JElKDi^.Xt^ L < « 31 , « ? © P§ S 1* -fn ?r -fe- S © $) D 

^ mm'^^. M (D -r n 's- & r ^ o m:^ h v r /vmmi^. ^ 4^ t - 

^ -^tV- fimm^t^. 4^ U T U -;l/T;U* V' U > 3i » tf" 

V y a > W # s 7 i ^ U > v-' T ^ > ?S » f* . T V ~JlT ^ yi^mit. T ^ / mi^io ;ln 10 
> 3f « {* , :t 4^ +>- y~ - /I' « f* . X 5^ U ;1/ r > h ^ -b > » f* . 7 ;^ ^ 7 > « f* . t: 
K V y ^ i*: . X ^ > 3* . sy^^-ymmi^. r U > « ^ f4: . 2f 'S ft ]a ^j- 

^ u 3 - , # ^ ^ :7 i y u V - ^ If p, n ^ o 

[0 1 6 9] 

IE ?L «j }X « t L T « . ± E © ® ffl § t ^ § 4^ y Y U > fb ^ s 7=? 
S ^ 35 - ^ r 5 > {b ^ Si X 5^ U ;b r ^ > ft ^ f% . W 7^ S ii^ 3S - 15 r ^ > fb ^ * ffl 

[0 1 7 0] 

^ S « ?R ^ M y ^ > f b ^ !f=^J X 5^ U 7P T ^ > ft ^ (?3 f-^ M L T . N . N , N ' , 
N' -v-h^yx.~)l^-4, 4' ->?r^y7x:::i;l';N, N' ->^'7x — ^l^-N, N' 20 
- \£ X (3-^^;Vyx-;V) - Cl, 1' -tfyx::!;!/] - 4, 4' -v'T^V (TP 
D) ;2, 2-lfX(4->'-p-hU;l'r5y'7x:^;P)7'n7-?>';i, l-l£X(4 
->>'-p-hU;PT^X-7ir.;l/) >'^n^^-ity;N, N, N' , N' - h ^ - p - 
h U ;l/ - 4 , 4 ' - T 5 y l£ y' X — ;U ; 1 , 1 - t: X ( 4 - - p - h U /L- T S 7 7 x 

jViy'i'ti^^'^y; \£x (4->>'><^;V7'5y-2-><^;P7x — ;P 
) y'x — ;l'>«^>;trx (4-i:^'-p-b';;l/r^y>'x — ;!/) yx — ;V>«^>;n, n 

' -S^'y'xr^/P-N, N' - (4-><h4^>''7xr.;l/) - 4, 4' ->>'T5Xtr'7x — 
yl'iN, N, N' , N' -T-h^'7xri;l/-4, 4' ->>~T^X>>'y'x — — t-;V;4 

, 4 ' - tr X ( i;-" 7 X — ;b T 5 y ) ^' ^ — k u :7 ai — ;i/ ; n , n , n - i- u ( p - l- u ;u 
) 4 - (>?-p-hu;pr^/) - 4' - [4 - (v^-p-hu;!.^^/) xg^ 30 

U ;b ] X ^ ;!/ ^ > ; 4 - n , n - X x T ^ X - ( 2 - X x ;b t: - ;I/ ) ^ > -ff > 
;3-><h4^>'-4' -N, N-v-^Xx^/I/T^XX^^-Zb-^V-lfVlN-Xx — 

y - ;^ . ^ e. . * H # m 5 , 0 e 1 , 5 6 9 ^ fw fffl * tc ad « ^ n t t.^ § 2 fpi cd ,it^& 
:^S=;SS«^^7-rtJi:^T-r§fe<D. M^{f4, 4' -ex cn - (l-:^x^;^) - n- x 

jL -}ir ^ yi e X X — ( n p d ) . ft us ¥ 4 - 3 0 8 6 8 s ^- i.^ fE tc *c ? n t ^ 
h V y 3^ :^ ji r ^ y :i :^ h ti^ 3 -D X ^ — — X h m K n tc 4 , 4 ' , 4 " - h u 

X [N - (3-^g^;l/Xxr-;]/) - N- Xxr:;l'T^X] hUXx — ;l/T^>' (MTDA 
T A ) mti^^l'f ^n^o 
[0171] 

5 e. e: ti 6 ® «■ * ,a ^73^ ? il f c » A L fc . S (i cin ® « 1=1 ^ igi ? ® ^ ^ ^; L fc a' 40 
'A^Un^m^^ ^ ^ i: ^ § „ 
[0172] 

pM-s 1. p^-s 1 ci^cD^i^ft-^^jfciEtfLaA^**-*. lE-fimmup^ t Lxi^ 
[0 1 73] 

* fc . * ^ T IE ?L fft 3^ e © IE ?L » SI W 4 1 5 n m J-X T {C'iK )^ fiS M fi ^ ^■ 

-r ^ C t iff S Ll^ o ^=S:l3tS, iK7L1t3lMSti> tK TL ^ W b o o o . ?g >t «D S 

?S M ft ^ I© ^\ ^ *3 o ]a T g T S ^ fb ^ :^)^ ^(T- * Li^ „ 
[0174] 

d O IE ?L fm }M jg a . h 3l1 lE ?L ijt W *4 ^ . M ;t iS' * ^ * ?i . X If > n - h , ^ X h 50 
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-r^^i^x^yhsfes L B mm (D ^ (D jj mK ^ 0 . mm^t^ ^ ^ t ic x o jBfMt ^ ^ 

t if T? t ^ „ IE ?L It jie © HI? o T W ffiij PI ^ l/^ 7b^ , M 'm' « 5 ~ 5 0 0 0 n m n 
ffi 'e § o C CD rK ?L fir S tJ: . ± gS ^ © 1 ffl S fc (i 2 ffl JL:^ ± 6 ^ ^ — S « 'e & T 

[0175] 

fc ?c L . * nj! *3 v-^ T . © d; 5 ^ lE ?L ipi M ^ SiJ ,1^ ^ d; 0 t s (omm^^ T 

[0 1 7 6] 

« ^ T M 3^ S » 

^ T fe1 3^ g f± ig 7- ^ It -r ^ H fil ^ fT -r ?. # /j^ 5 D . Ja M « T « 7- X S . JE^l 10 
[0 1 7 7] 

mm ic m n ^ -MJ- mmu m (iE^im±um^Mu^) t lx nd (d u n f)nu n 

T n a" J; < . ^ CD M L T * ® ft ^ f^J ® 4J j!)^ ffi jS ® ® ^ M fi^ L T ffl ^ 
[0178] 

d (D ^ 7 Ift S ffl e. ti § M ( J^^ "F . la 7 M 3^ W 1/^ a ) (DM t LX It. - h p g 

it 7 ;^ * ^ > ,lg » . 7 X ^ ;V ^ y y rlS » #: . * (1° ^ > * ^ >- K rlS » #: . ^ 7 5f U 20 

> ^ u 1^ 3| ^ ^ ^ ^ J, ^ ;?j ;p 4- ^ ^ !^ ^ ;v .-^s ^ F s y u ^ p - f^' > ^ 
ymmi4^. r y h y ^ yRzfr y h n ymmii^. ^^t)- i^r v^- ;immi4^mti^m 

If p. n S o ^olC, J: SH 4^ ^t >>' T — ;!/ IS ^ (C *5 T . :t 4^ T — ;H§ © Sg * 

T ^ ^ m J- m T T - ji mm . ■mrm'^iAt l t );-n ?b n t t/^ § y 4^ +j- 

U > ^ ^ ^i- 1- § 4^ y ^ -9- y > rBI » f* t> . fg ? fi }X «• S t b T ffl ^ ^ ^; ?!3^^ ^ § o s a 

:m p. o M ]g ^> ^ ^ ^ A L fc . ^ fc c n © *t ^ ^> ^ © 4^ is ^ l fc « ^> ^ «■ 
1^-^ w § ' h -e # § o 

[0179] 

s . 8 - 4^ y u y - ;i/ 3^ « {* ^ M |g . M X. h u X ( 8 - 4^ y u y - ;b ) t ^ - 
•j7^(Aiq). hux(5, 7-v?^op-8-4^y';y — ;p)r;v^->>'A. h v x so 

(5, 7-i>^y~n^-8-4^yuy-;V) h V X (2-y^;i/-8-^y 

Uy — T;b5-'j7A. hUX (5-y5^;b-8-4=-yUy — T jV ^ tiX 
( 8 - 4^ y U y - ;!/ ) ffi fifi ( Z n q ) fkn C n ^ (D ± H m (D rp ^ Id i)'' I n . M g 

. Cu. Ca. Sn. Ga*/£«PbfcH^g#3'D/£#j(^2g#:fe. -^T i^^U n t L X m 
^ ^ hifX ^ ^ a ^com. y ^ fVy 'J ~:i3L < It ^ Jiy ^ \=iiyT =.y . ^Tcli^n^ 
® * iffii ;^)'' r 4^ /L- S ^ X ;!/ >(® S ^ -e g ^ n T ^ t. © , « ? » 31 W *4 i: L T $f i; 
b < >W (.^ § i: -e ^ § c ^ fc, H )t ® © M ^ L T M ^ L fc >>' X 5^ U ^ :^ li ^ 
fe«7M3^«-*5JilLTfflt/^§cIi:;?)N^T^^§L. lE^LttAM. lE-fl^mm t mUl^ . nM- 

s i . n jfp'^ - s i cm(DMmr-mi*>^m.^mmupit hx m\^^^ n tti^x^ 

[0180] 40 

« ? lul il e til ffl (/^ n ^ $f ^ Lt/Mb ^ {i; . 4 i 5 n m J.;^ T iii' 13r ?ii S ^ ^- ^ c: 

j^j'sjh^slv^o n-F-nmmicMi^ i^H^^tfrmit^ n-FW,mm^m L-D-ofi^-D. 

^ft(DUmU^t^m ^ . ^ *3 O a T g T ^ {t ifel :?)^^ i!T- * bV^ o 
[0181] 

fc f£ b . fg *5 V^ T . d O j; 3 ^ « ? It B ^ ^ij 3* ^ tt § i D . ^ © ^ ^ # T 
[0182] 

C«ft: (Mm. MU. t ^ ) > 

* Bj3 o li- H E L ^ ? tc # § :K {* t b T . ^ X . y° ^ X ^ -y ^ ^ CD ffl !C (i ic Pfi ^ 

^ < . ^ /i . mm (D 'i, (D X & ni£ m mm rs f]'< ^ ^ b < ffl i/^ p. n § s « ^ b t so 
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. # IS E L * ? :7 P ^ :/ ;!/ 1* :^ # X. ^ 21 21)^)^ nl W Jig :7 ^' ;l/ A T § „ 
[0183] 

1st flg -7 ^' ;V A i; L T . m K. ii V :r. ^ U Zy l- y ^ U — h (PET) . ;J-° U 9^ U >' ^ 
(PEN) . >-}^Uai-'r;l'X;l/4->> (PES) . ^ V x. - 7- JV ^ X V . 4^Ux 
— f - :ii — 7- ;P h > . U -7 X :::: > X :7 K . 4^ U T U L' - h . U = K . 4^ U 
h (PC) , -b;l/n — xhUZ-tTT-— h (TAC) , -b/bn — XT-tr-f-— hT" 
h (CAP) ':^;?3^5.:^§:7^';I/A'^5 7b^^Stfe.n.2.o 
[0 1 8 4] 

mmy 4 i.(DMmict,i. -ff 7s v t com j^f)' mmvi>] l < m #j m )M ( u t g lo 

) ^rcli^<DM^(D^\^ y U -y K * I^: JT$ JiSc ^ n T v> § c i: /O^^ * L < . u r M « iS 
mis^^ ^ t^Hf^ Lh^o U T S <D f&'A t L r & ^ L ^ (D limit iy V :3 y iiy V ') 
. ^ ft >- U ^ . mmitiy V =1 y . K ft T ;V 5 -j? A ( T ;P 5 ) . g fb T 5 ^ A , 
ft g ft T 5 - A . ft ft X X . ft ffi l{\ . ^ O ^ M |8it ft if^y ^ f t if^ii . U 7" ^' U U - h 

^ 4^ u X ^ u > . :K u ^ u 7 Y > ^ u > ^ © ^ n a 5^-^ . & tf ^ n e> ® ig^f^ ( -r 

7' V y K ^ 3 > 4-° i^' h ^ C? ) * § o 
[0185] 

A^^^mcom mE LM-i'o^yccomuic^if ^nB^m.^:) liihmmii i % i-^^ ± § c iff 

^ L < . J; '3 i(T- * L < 2 % IX ± T § „ C c . gp D m L M T #5 ( % ) ^^ME 

L m^n^^icft^Lrcd^^m.x^mE L m^icmLrcm^mx I oot-$.§o 20 

[0186] 

4; ?s fifl CO s [s a ij.^ ^ < t 2 a SI © s ^ s ?g )t -lii ^ ?s * ^ § w a E l ^ 
6 ^ s ii-^ {ii E L ^ 7- * f-^ ^ ^ » ii * * Bjj -r ^ o 

[0187] 

« # ^ E Lm^<Dr\^myjm} 

[0188] 

^irmmrs^»±iz. pffW.cDmmmn. m^ii^mmmnf]^ ^r^^mm^. 1 n mi:iT. 30 

i: L. < 1 0 — 2 0 0 n m ® 1^ /? ^ § J; 5 (e , ?S ^ ^ X 'y ^ U > ^ © 77 S fc J; D 

jBf^ ^ ^mm^ir-m-r ^ o , c cd ± tc w ii e l ^ ^ ^ -e & § rK ?i a m . 51 )'i: s © 

[0189] 

o O ^ ft ^ ffi as © 2^ IM A ?i <!:: L T s lju ffi © $P < X tf > n - h r£ . 4^ -v X h -?£ . -f > 

^ X -y h . X :/ u - ?i . > hm. f]immm^'^& ^^'^s t'=iMrsmf^^u ^ n^-r < . 

f)^ -O \£ y ~ }]y t"- m JiiL. {C < 7} <D j^. t)^ . y ^ X >y h a:- , EP ffil) }!; ^ fc « X tf y r] - 
b # K |?T- S L l^o 
[0 1 9 0] 

iejlbi X M li u n (D mmic ^ -o T . m ^isi&'T^^it-^^'pmmit^m^ mi^ ^m^iaim 40 

[0191] 
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ABSTRACTED-PUB-NO: JP 2004185967 A 
BASIC-ABSTRACT: 

NOVELTY - An organic electroluminescent component has 
a multifunctional oligomer or multifunctional polymer 
having at least two units among units (A, B and C) , 
and phosphorescence dopant, in the same layer. The 
unit (A) contains molecule having light emission host 
function. The unit (B) contains molecule having hole 
transportation function . The unit (C) contains 
molecule having electronic transport function . 
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DESCRIPTION - INDEPENDENT CLAIMS are included for the 
following : 

(1) manufacture of organic electro luminescent 
component, which involves forming organic layer (s) of 
organic electroluminescent component by the applying 
method; 

(2) display device having the organic 
electroluminescent component ; 

(3) illumination device having the organic 
electroluminescent component; and 

(4) light source having the organic electroluminescent 
component . 

USE - For display device, illumination device and 
light source (all claimed) • 

ADVANTAGE - The organic electroluminescent component 
has excellent luminous efficiency and durability. 

DESCRIPTION OF DRAWING (S) - The figure shows the 
display device. 

display (1) 

display section (A) 

control portion (B) 

EQUIVALENT-ABSTRACTS : 

POLYMERS 

Preferred Composition : The multifunctional oligomer or 
multifunctional polymer is given by general formula 
(1, 2, 3 or 4) . 
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- ( (A)nl-Ll- (B)n2-Ll ' ) zl- (1) 

- ( (A)n3-L2- (B)n4-L2 ' ) z2- (2) 

- ( (A)n5-L3- (D)n6-L4- (E)n7-L4 ' ) z3- (3) 

" ( (B)n8-L5- (C)n9-L5 ' ) z4- (4) 

(A) = unit containing light emission host compound; 

(B) = unit containing hole transport property 
compound; 

Ll-L5^ Ll'-L5' = arbitrary connection group which 
connects (A and B) or bond; 

nl-n9, zl-z4 = greater than 0; and 

(C) = unit containing electron transport compound. 

The multifunctional oligomer or multifunctional 
polymer contains units (A and B) , or units (A and C) 
or units (B and C) . 

ORGANIC CHEMISTRY 

Preferred Component: The organic electroluminescent 
component has an electrode surface modified layer on 
the electrode of the organic electroluminescent 
component . 

Preferred Composition: The molecule having light 
emission host function contains N-phenyl carbazole 
compound substituted by at least 1 or more 
substituents . 

INORGANIC CHEMISTRY 



file:///CI/Documents%20and%20Settings/mwilsonl/My%2..._2009-05-21_JP_2004185967_A_M_A^ (4 of 6)5/21/2009 11:47:44 AM 



DERWENT-ACC-NO: 2004-536063 



Preferred Dopant: The phosphorescence dopant is an 
iridium compound, an osmium compound or platinum 
compound. The iridium compound is ortho metallized 
complex containing iridium. 

Ultrasonic cleaning of patterned substrate having 
transparent tin oxide film as anode, was carried out 
by isopropyl alcohol. The substrate was dried by dry 
nitrogen gas, and then ultraviolet ozone washing was 
performed for 5 minutes. Polyvinyl carbazole (30 mg) 
of formula (PVK) and iridium complex of formula (Ir- 
12) (1.8 mg) dissolved in dichloro benzene (1 ml), was 
coated on the substrate and vacuum dried at 60degreesC 
for 1 hour. A light-emitting layer was formed. Lithium 
fluoride (0.5 nm) and aluminum (110 nm) was vapor 
deposited, and cathode was formed. Glass sealing of 
the substrate was carried out. Thus, an organic 
electroluminescent component was obtained. The 
obtained organic electroluminescent component had 
excellent luminous efficiency and durability. 

CHOSEN-DRAWING : D wg .1/6 

TITLE-TERMS: ORGANIC ELECTROLUMINESCENT COMPONENT 

DISPLAY DEVICE CONTAIN MULTIFUNCTION 
OLIGOMER POLYMER UNIT LIGHT EMIT HOST 
FUNCTION HOLE TRANSPORT ELECTRONIC 
PHOSPHORESCENT DOPE 

DERWENT-CLASS: A26 A89 LOS T04 Ull U14 X26 

CPI-CODES: AlO-EOl; A12-E11C; A12-L03B; L03-G05F; 
EPI-CODES: T0 4-H03C3; T0 4-L0 5; 
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ENHANCED-POLYMER- INDEXING: Polymer Index [1.1] 2004 ; 

G0624 G0022 DOl D07 D12 
DIO D25 D22 D33 D41 D51 
D53 D58 D79 F08 F07 D93; 
HOOOO; M9999 M2142; M9999 
M2379*R; H0237*R; 



Polymer Index 
NDOl; B9999 B 
B4740; Q9999 
Q9999 Q9472 Q 
K9483; K9552 
B5425 B5414 B 
B9999 B5436 B 
B5276; B9999 
B4240; 
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Polymer Index [1.3] 2004 ; 
DOl D23 D22 D76 D19 D18 
D50 D69 F* 7A Ir SB Tr D96 
D35 D61*R F36 F35 N* 5A 
D28 D95 D41; H0226; 



Polymer Index [1.4] 2004 ; 
Ir 8B Tr Os Pt; H0157; 
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